TECHNICAL MEMORANDUM Tighe&Bond

Town Wharf Pump Station Climate Hazard Adaptation
Alternative Location Analysis — Town Hall Siting Alternative

To: Vicki Halmen
Emily Sadoway
John Parkhurst
FROM: Dan Roop, PE
Daemian Foster, PE
DATE: June 8, 2020

1 Overview

This technical memorandum summarizes the alternate location analysis for the Town Wharf
Pump Station, were the Main Pump Station to be located away from current and future climate
hazards such as flooding and sea level rise. The Town is preparing to pursue a Massachusetts
Coastal Zone Management Coastal Resiliency Grant for the Town Wharf Pump Station Climate
Adaptation and Resiliency Alternatives Project to garner public input on the preferred climate
adaptation and resiliency alternative for the Town Wharf Pump Station, select an option, and
then develop permit level design drawings for the Town’s selected alternative based on
community input. The current Town Wharf Pump Station is sited within the flood plain of the
Ipswich River. The purpose of this evaluation was to expand upon the Town Wharf Pump
Station Evaluation project completed by Tighe & Bond in 2019, in order to consider an
alternative design and location which moves the pump station outside of the flood hazard.

This proposed conceptual design alternative relies on dividing the existing Town Wharf PS
sewershed to limit the necessary capacity and therefore reducing the footprint and the impact
climate hazards such as flooding may have on a pump station at this location. The design
includes a new, smaller resilient submersible pump station at the Town Wharf location, a new
large pump station near the Ipswich Town Hall outside the flood hazard, a new force main
that pumps wastewater from the Town Wharf PS to the Main Pump Station at Town Hall, and
a new force main that pumps from the Main Force Main to the Ipswich Wastewater Treatment
Plant. Figure 1 attached to this memorandum provides an overview of the proposed design.

As part of this design alternate, Tighe & Bond has evaluated several force main routes for
each of the two proposed force mains, and prepared a preliminary opinion of probable
construction costs (OPCC) of the recommended design.

2 Pump Station Conceptual Designs

2.1 Small Resilient Town Wharf Pump Station

2.1.1 Location

A small resilient submersible pump station will be located at the Town Wharf site. The
proposed wet well and valve vault have access hatches at East Street road level. Wet well
exterior walls extend out from the proposed Wharf retaining wall. Combined Power/Control
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Panel base would be above the 100-year flood plus 3 ft Elevation. The location of the back-
up generator has not yet been determined, but the base of the generator must be above the
100-yr plus 3 ft Elevation. This could be located near the Town Wharf or power run down from
a generator at Town Hall. For cost estimating purposes it is assumed the Small Wharf PS
generator will be located near the Town Wharf.

2.1.2 Sewer Sources

The smaller pump station will service a smaller sewershed as shown in Figure 2 below. The
area includes the following streets to the west of the Town Wharf PS: Town Hall, Water St,
Lower Green St, Summer St, Highland Ave, Scottons Ln, Hovey St, Lower Spring St, and East
St. In addition, the sewershed will include all the existing sewered areas of east of the Town
Wharf.
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FIGURE 2: Proposed Modified Sewershed for Area West of the Town Wharf PS

The pump station will have a design capacity of 390 gallons per minute (gpm) based on the
estimates of the households within the modified sewershed and assumed flow rate of 330
gpd/dwelling. These assumptions are preliminary and require refinement using actual water
consumption data provided by the Town.

The conceptual design will require the installation of approximately 2,000 LF of new 16” HDPE
trunk sewer along Water Street. It appears that along Water Street the houses are connected
directly to the sewer interceptor and not manholes. The house service connections are made
at the top of the main with chimneys. This may allow replacing the existing trunk line with a
smaller and shallower trunk sewer.

2.1.3 Proposed Structures

We have estimated that the new pump station will require the following new structures with
preliminary dimensions:

e Cast-in-Place Concrete Wet Well with dimensions 8 ft by 8ft square and grade to floor
height of approximately 23.2 ft. Wet well will house submersible sewage pumps.

e Precast Concrete Valve Vault with dimensions 8 ft by 6 ft by 5 ft

e (Cast-in-Place Pad for Electrical Panel
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e Cast-in-Place Generator Pad

e Cast-in-Place Odor Control Equipment Pad

2.2 Town Hall Main Pump Station

2.2.1 Location:

The proposed large Main Pump Station to replace the existing Town Wharf Pump Station would
be located on a Town owned lot abutting County St., Green St., and the Ipswich River. The
lot includes the Town Hall and Athletic Fields. The proposed PS will be located at the southwest
corner of the lot near County St.

2.2.2 Sewer Sources:

The flows from this pump station will include existing flows from the 21-inch sewer interceptor
that flows from the south and west of the Town Hall Connection. In addition, the pump station
will have to be fed from the proposed Town Wharf PS force main. Overall the proposed station
will have a capacity of 3,930 gpm.

2.2.3 Structures:
We have estimated that the new pump station will require the following new structures:

e Cast-in-Place Concrete Wet Well

e Precast Concrete Valve Vault

o Precast Concrete Electrical Building
e Cast-in-Place Generator Pad

e (Cast-in-Place Odor Control Equipment Pad

3 Force Main Routing Analysis

Both of the proposed pumps stations will discharge along new sewer force mains. Several
routes were considered for each and are discussed in the sections below. The overarching
assumption with the proposed force main alignments was to keep them within roadway right
of way or on Town owned land.

3.1 Town Wharf PS Force Main

The Small Wharf Pump Station has two force main routing alternatives that were reviewed.
For both alternates, the proposed force main is 6-inch diameter FM is C900 DR25 PVC, which
was sized based on the capacity of the smaller Wharf Pump Station.

Alternative A took a route from the Wharf along East Street then County Street to the site of
the proposed Main Pump Station. Though this route is about 500 feet shorter and out of the
100-year flood area, there are a number of drawbacks to this route:

e Elevation increase over route (to Elev. +40 ft)
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o East Street and County Street are busy compared to the other route. This will increase
construction costs and construction disturbance.

Alternative B took a route from the Wharf along Water Street to the site of the proposed Main
Pump Station. As noted above, this route is 500 feet longer than the other route but since it
runs along the river has a less drastic profile which reduces the head requirement. Although
this route is within the 100-year flood elevation, flooding will not be a major concern for the
force main as it is not intended to be accessed on a regular basis.

The Alternate B route is less trafficked than Alternate A, so it is likely easier to install.
Moreover, the alignment follows a similar alignment as the proposed trunk sewer as part of
the modified sewer collection area for the proposed Wharf PS, so construction impacts will be
reduced thereby providing several cost benefits to the Town during construction. Therefore,
Tighe & Bond recommends Alternate B.

3.2 Main PS Force Main

Six discharge (force main/sewer) routing alternatives were reviewed for the Main Pump
Station. These are summarized in Table 1. The alternatives include some with just force mains
and others with sections of gravity sewer as well. For all alternates, the proposed pipe type
and size remained the same whether for a force main section or gravity section. All new force
main sections are 18-inch diameter HDPE DR 17 pipe with 125 psi rating. All new gravity
sections are 24-inch diameter C900 PVC pipe.

TABLE 1: Main PS Force Main Alternates

Alternate TDH FM / Route
(ft) Gravity

e County Street to East Street (~2,750 LF)
e Replace Existing FM from Wharf PS to Wetlands Crossing
(~4,280 LF)
1 178 FM e Connect to old FM to Ipswich WWTP (Old Main Remaining
~3,653 LF)
e Under this option, could also pump from the Small PS directly
into the new FM, thus avoiding pumping to the New Main PS.
e Water Street (~3,250 LF);
e Replace Existing FM from Wharf PS to Wetlands Crossing
(~4,280 LF)
2 182 FM e Connect to old FM to Ipswich WWTP (Old Main Remaining
~3,653 LF)
e Under this option, could also pump from the Small PS directly
into the new FM, thus avoiding pumping to the New Main PS.
e County Street to Spring Street then cross country to the Ipswich

3 233 FM WWTP (~5,985 LF)
4 223 Both e FM: County Street to Spring Street (~4,400 LF)
e Gravity: Cross country to the Ipswich WWTP (~1,585 LF)
e FM: County Street to East Street to High Street (~1,100 LF)
5 136 Both e FM: Town Farm Road to Fowler Lane (~8,500 LF)
e Gravity: Fowler Lane to the Ipswich WWTP (~800 LF)
6 141 EM e County Street to East Street to High Street (~1,100 LF)
e Town Farm Road to Fowler Lane to the WWTP (~9,300 LF)

Costs were developed for Alternate Main PS Force Main route 3 as it would be the most direct
route to allow comparison with the current Town Wharf Pump Station replacement conceptual
design (New Submersible resilient Station at Town Wharf). The other Main Pump Station Route
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Alternatives only received cursory reviews but are provided should the Town care to pursue
them further at this time.

4 Opinions of Probable Construction Costs

The Opinion of Probable Construction Cost (OPCC) for the smaller Town Wharf PS and
associated force main to the larger proposed Main PS is $3.8 million. The cost for the proposed
new Town Hall Main Pump Station and associated force main to the Ipswich WWTP has an
estimated project cost of $10.1 million. The total project cost for the relocated Town Wharf
Pump Station alternative is therefore $13.9 million. Since these OPCCs are preliminary in
nature, they include a 40% contingency to reflect unknowns in the design.
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